Twelve specimens of ascitic and pleural effusion (APE) from patients with malignant diseases were examined quantitatively for growth promot ing effect on three human cell lines and one human cell strain, by four different assay procedures. Simultaneously, healthy human serum (HS) and fetal calf serum (FCS) were also examined for comparison. When the activity per mg protein of the test specimen was evaluated, the value of APE on an average was somewhat greater than that of HS in three out of four different assays, although FCS gave a higher average value than either APE or HS did in two of the three assays. However, a portion of APE specimens were found to have a unique promoting activity responsible for increase in number of cell colonies.
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-growth factor; ascitic or pleural effusion; serum; human cell culture Ascitic and pleural effusion (APE) collected from patients with various diseases has been used for enrichment of tissue culture media instead of serum (Paul 1972) . However, its usefulness and significance have not been rigorously evaluated. During the course of studies on in vitro culture of tumor cells present freely in APE from patients with malignant diseases, I have observed that addition of APE to culture media promoted growth of tumor cells. This prompted me to investigate systematically the nature of growth promoting effect of APE on human .cells cultured.
This paper reports quantitative studies on the growth promoting activities of APE for three human cell lines and one human cell strain, in comparison with those of human serum and fetal calf serum. curves, 12 specimens of APE, 10 of HS and 6 of FCS were tested for the activity which was expressed by a value per mg protein of specimen. As shown in Fig. 4 , the average activity was higher in FCS, APE and HS in this order.
Similarly, the activity of APE for HEL cells was compared with that of HS. The dose response curve for the APE was roughly parallel to that for the HS (Fig.  5) . The activity of APE expressed as a value per mg protein was higher than that of HS (Fig. 6) , as was in HS cells.
Effects of APE, HS and FCS on HeLa S3 cell growth (Method 3)
The effects of APE, HS and FCS on growth of HeLa S3 cells were invest igated similarly. The assay for cell growth was performed by Method 3 with the aid of determination of cellular protein content. Dose response curves of the cell growth for the representatives of APE, HS and FCS are shown in Fig. 7 . The three curves were roughly parallel. Twelve APE, 12 HS and 6 FCS were assayed for the growth promoting activity. As shown in Fig. 8 , the activity per mg protein of FCS was remarkably higher than either APE or HS, both of which gave almost similar values on the average. These results suggest that HeLa S3 cells respond differently from C-6 cells ( Fig. 2) in requirement of the growth factor(s) in APE, HS and FCS.
Colony stimulating activities of APE, HS and FCS for Hf cells (Method 4)
Effects of APE, HS and FCS on the efficiency of colony formation of Hf cells were examined. The dose response curve of representative of each of them on which the numbers of colonies formed were plotted against the amount of sample added to the basal medium, is shown in Fig. 9 . The number of colonies was roughly proportional to the amount of APE added. However, this curve was not parallel to those for HS or FCS. Activities of 8 specimens of APE, 10 of HS and 6 of FCS were assayed by Method 4. The results are summarized in Fig. 10 . The activity expressed as a value per mg protein of specimen of APE could not be compared directly with those of HS and FCS, since the dose response curves were quite different from each other (Fig. 9) . However, it was noticed that 3 APE specimens (Nos. 8, 9 and 12) gave the highest activity among all specimens tested. It was also noticeable that FCS specimens show generally lower activity in com parison with either APE or HS.
DISCUSSION
The prime purpose of the present experiments was to probe a unique growth promoting activity of APE for tumor cells cultured in vitro. I have anticipated that growth promoting activity of APE may be expressed differently by either different parameters and different cell characteristics in assays. Four different methods have been employed for this reason. One method was carried out under a minimal serum concentration (3 to 5% CS) with a large number of cells (Method 2). Other two methods (Methods 1 and 3) were done under serum free condition with a large number of cells. When a large number of cells were employed, there may be more of the effect of unidentified cell-excreted factor(s) . The Method 4 was different from the above methods , because this was for the colony formation with a small inoculum of cells . The system which employs minimal serum (Method 2), in addition to APE , HS or FCS, was designed to saturate the minimal nutritional elements other than growth factor(s) . The serum free system (Methods 1 and 3) was used on the basis of an assumption that the samples should contain all the nutritional elements as well as growth promoting factor(s) in themselves. Thus, four different procedures and four different types of cell were employed in the present study . To probe a possible uniqueness of APE , comparative studies were necessitated and HS and FCS were chosen . Both APE and HS are human body fluid and they have many similar components , although their concentrations may be different, for instance as seen in a total protein content (Tables 1 and 2) . FCS has been known to be a potent serum source for many types of cell culture . Dose response curves for cell-growth promoting activity of APE , HS and FCS were roughly paralleled in four experimental systems , namely Method 1 with C-6 cells ( Fig. 1 ) and Method 3 with HeLa S3 cells (Fig. 7) , Method 2 with Hf cells (Fig. 3) and Method 2 with HEL cells (Fig. 5) . By expressing the activity by a unit value per mg protein content (Figs. 2, 4, 6 and 8) , it became possible to evaluate comparatively. Average values of the activities of APE, HS and FCS specimens are summarized in Table 3 . The value of APE was not greatly different from that in HS, but the former was somewhat greater than the latter in three of four systems. The value of FCS was greater than those of both HS and APE in two of three systems, especially it was remarkable in the test with HeLa S3 cells. In these tests, it was noticeable that APE No. 12 specimen showed the highest values in the tests with C-6 cells ( Fig. 2 ) and HEL cells (Fig. 6) , and that this specimen was one of the three specimens with the highest values in the test with Hf cells (Fig. 4) . This fact suggests that certain APE may possess an exceptionally high activity responsible for cell growth promotion.
Results of studies of colony stimulating activity (Method 4) were different from those in the foregoing results. The fact that the dose response curve of APE for colony formation of Hf cells was not paralleled to those of HS and FCS (Fig. 9) suggests a possibility that the factor(s) responsible for this activity was different between the APE and both HS and FCS. Furthermore, three (Nos. 8, 9 and 12) of the eight APE specimens gave the highest values of the activity (Fig. 10 ) among all of specimens tested. Our preliminary experiments (unpublished data) showed certain specimens of APE were active in increasing not only the number of colonies but also the size of colonies. Taken together, it may be concluded that APE, although obtained from various conditions of patients including under chemo therapy, possessed the unique factor(s) responsible for promotion of colonial growth of certain types of cells originated from human malignant tumors. Nature of the factor(s) sremain to be determined.
